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| Advertiſement. 


all their Apparatus, as hereafter de- 


1 IR-PUMPS Single and Double, with 
ſcrib'd, with ſeveral new Improve- 


ments. 

Engines for condenſing the Air; with 
Syringes for injeQting forcibly into any Veſ- 
ſel; as alſo Syringes for Anatomical Injec- 
tions, with all their Pipes and Apparatus. 

Little Pumps for Cupping, of Braſs or 
Silver, with Scariſſcators; that is, Inſtru- 
ments for tea, thirteen, or nineteen Inciſions 
at once: Together with Cupping-Glaſſes of 
all Figures and Sizes. 
| Cupping-Glaſſes to be us d with the Flame 
of Spirit of Wine, with ſmall Lamps for that 
purpoſe. 

Blow-Pipes of all forts, with, or without 
Valves. Alſo Embiers and Tourniquets ſor 


Surgeons. 


Az Hh- 


Advertiſement. 


Hydroſtatical Ballances, for trying the dif- 
ferent ſpeciſick Gravities of all Fluids, Me- 
tals, Gars, &c. 

All forts of Water-Glaſſes, whether Bara- 
meters, Thermometers, Marine Barometers, 
Portable Barometers, ox Hydromerers ; that 
is, Inſtruments tor 1 Moiſture 

or Dryneſs of the Air at any time. 
Fountains of Glaſs. or of Japaun & Copper, 
which throw up the Water to a great 
height in different Figures. 

Machines for ſhew ing the uſe of all Me 
chanical Powers; and Models of any Eu- 
gine for raiſing Water, or any other uſe, to 
be made upon a ſight or deſcription of the 
propos d Engine. N. 

Mid Guns, Papin's Digeſters, Apparatus 
for performing ſuch Feats as are pretended 
to be the Effects of Strength, whereby any 
Man may pull againſt two Horſes, raiſe vaſt 
Weights, and break a ſtrong Rope. 


All theſe are made by Stephen Davenport, 
Pneumatical Infirument - Maker in High 
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A General Deſcription of the 
Less i Air- Pump. 


HE Aix-Pvump (repreſented in 

* Plate 2.) conſiſts of two Barrels or 
Cylinders, as is repreſented by aa a a, 

eight Inches in height, and an Inch and a half 
their Diameters within. The Suckers or En- 
boli, are rais'd and depreſs'd, by turning the 
Winch &þ þ, backwards and forwards, The Winch 
is faſten'd to a Spindle, that paſſes through a 
Lantern, whoſe Pins perform the Office of Cogs, 
for its Motion; they lay hold on the Teeth of 
the Racks ccc, and ſo reciprocally, as one is 
depreſs'd,the other is elevated; by which means 
the Valves which are made of limber Bladder, 
and fixt on the upper part of each Embolus, as 
well as at the Bottom of the foremention'd Cy- 
linders, perform their Offices mutually of ex- 
hauſting and diſcharging the ſame Air taken 
from the Recipient, or Receiver on the Plate 
of the Pump. And when the Recipient comes 


to be pretty well exhauſted of its contained Air, 
the Preſſure of the outward Air on the deſcend- 
ing Sucker is nearly ſo great, that the Power 
required to raiſe the other, is very little 
more, than what ſurmounts the Friction of the 
moving Parts; which renders this Pump pre- 
* ferable 


A General Deſcription 
feradle to any other, made of a ſize ſo conveni- 
ent and portable. | 


The Nuts repreſented by dd d, ſcrew down 
the Top of the Frame faſt upon the Pillars, and 
likewite bind down the Frontiſpiece upon the 
Cylinders or Barrels, and hold them faſt in 
their proper place. The Pillars are repreſented 
by eceee. Now, at the Bottom of the Cy- 
linders there is a Communication with a Braſs 
Tube, or hollow Wire, mark d f ff, which 
goes up quite through the Plate at the Top of 
the Pump, mark d £ The Glaſs Receiver, 
ſhewn by h b, is placed upon the Plate, in order 
to be exhauſted. i i repreſents a Wire, which 
is contriv'd with a Hook in the inſide of the 
Receiver, whereby you can lift up any thing 
when in Vacuo, without the Air's Inſinuation, to 
what height you find neceſſary in ſeveral Ex- 


periments. 


Upon the Plate of the Pump, is always laid 
a wet Leather, on which the Recipients are 
placed. This wet Leather prevents the Air 
from getting into the Glaſſes (whole Edges are 
*ruly ground) and is of uſe for that purpoſe, 
beyond any Cement whatſoever, and not only 
ſecures it from the Air's Ingreſs that way, bur 
by the uſe of it, we can make ſeveral Experi- 
ments in the ſame time, they formerly could 
make one,and without anyDaubing or Difficulty. 


Another Excellency in this Pump is, the Con- 
trivance of the Gage, denoted by & K; * 10 
| __ ahittle 


of the Air-Pump. 


a little Receiver made for that purpoſe. In tlie 
Infide of it, is a Glaſs Tube about eight Inches 
long, hermetically ſeaP'd at the upper End, and 
the lower End (being open) is inverted into a 
Ciſtern of Mercury. From this Plate of the 
Gage is alſo another Braſs Tube, mark d } } 7, 
which paſſes and communicates with the former 
Braſs Tube, or exhauſting Pipe, deſcribed by 
fff. By this Gage being ſo well contrived out 
of the way of other Experiments, you may al- 
ways know exactly the Degrees of Rariſaction 
by the deſcending of the Quickſilver to the tenth 
part of an Inch. 


Between the two Barrels at the lower End, is 
the Cock, mark'd m; by which you can open 
and let the Air return into the exhauſted Veſ- 
ſels at pleaſure : But you muſt always take care 


that this Cock is ſhut quite cloſe when you ex- 
hauſt the Air. 


Thus far I have explain'd this light and 
portable Machine, wich ſome Improvements, 
which I hope, will be acceptable to Gentlemen 
that are curious, and able to judge of the Con- 
veniency of it; and how far it is preferable to 
what has been yet publiſh'd. And, to make it ſtill 
more uſeful, I ſhall proceed to demonſtrate 
the moſt curious Experiments depending upon 
the Preſſure and Spring of the Air, Cc, 


— 


N e LEI, 
Experiments on the Air · Pump, * 


To ſhew the Expanſion of the Air by its 
Spring or Elaſticity. 


t:P ARE a Bladder, fqueeze out the Air, 
ſo as to leave only what remains 
in the Folds of the Bladder ; then 
tic it cloſe, and ſeal it, ſo that the 
Air cannot eſcape. Lay it on the Air-Pump, 
and ſet a Receiver over it; then exhauſt the 
Receiver, and the Air in the Bladder wii} expand 
it ſelf, ſo az to blow up the Bladder. When you 
let in the Air, the Bladder will return to its 
former ſhape ; which ſhews the Expanſion of 
the Air by its Spring or Elaſticity. Plate 3. Hg. 1. 

2, To know how much the Air expands it 
ſelf, Take a Glaſs- Bubble of about an Inch Di- 
ameter, with a Stem of about fix or eight Inch- 
es; flil it almoſt full of Water, except a very 
ſmall Bubble of Air; then inverting this Bubble 
or Bolt Head into a Jarr of Water, cover the 
whole with a Receiver, which exhauſt, and the 
little Bubble of Air will expand it ſelf: So that 
by comparing the Bignetz of the ſaid Bubble of 
Air, as it was at firſt, to its Bigneſs when expan- 
ded, you will kaow the proportion of the Ex- 
panſion of the Air. Plate 3. Hg. 2. 


B 3. Take 
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i 


. Take an Egg, and break off evenly abont 

a third part of the Shell at the little End, and 
guy the Yolk and White out of the Shel] and at 
e bottom you'll ſee a ſmall Bubble of Air, 
which lies between the Skin and the Shell; ſer 
the Egg (up in ſome little open Glaſs) on the 
Air-Pump, and put a ſmall Receiver over it, 
and when you exhauſt the Receiver, the Air in 


the Shell will expand it ſelf, and raiſe up the 


Skin, ſo as to fill the Shell, and appear like a 
whole Egg. Or, take an Egg,and make a {mall 
Hole in the little End, and invert it in a ſmall 
Glaſs. Set it on the Plate, and ſet a Receiver 
over it; and when you exhauſt the Receiver, 


the Air in the Bubble will expand it ſelf, ſo as 


to force all the Egg out of the Shell thro the 
Hole in the lower End: Then let in the Air; 
and if the Shell be kept down, it will all return 
again into the Shell; which "likewife ſhews the 


Expanſion of the Air by its Spring. Plaie 3. 


Tig. 3. 
4. Take the Flint Glaſs Bottle with the Braſs 


Head, and put a little Mercury in the Bottom; 
then take the Tube which is made for that pur- 
poſe, and ſcrew it into the Hole, ſo that the End 
may almoſt touch the Bottom of the Bottle; 
then ſetting the Receiver with a large Tube to 
cover the ſmall one over the Bottle and Tube; 


as you exhauſt it, you'll ſee the Mercury riſe in 


the Tube, according to the Expanſion of the Air 
in the Bottle; which (when the Receiver is quite 
exhauſted) will ſtand at the Height of the Mer- 
cury in the common Barometer. 

NB. If you compare the Height of the 
Mercury in the 8 under the Pump, with the 
* 


rr 


r ee. . © Yo 


* 
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the Airs imp. 


Height of the Mercury in the Tube of the El 
tle aforeſaid, they will appear to be of the ſame 
height; which ſhews that the Spring of the Air 
is juſt equal to the Preſſure of the e e 
Plate 3. Fig. 4. | 

5. Take Glaſs- Bubbles and hollow Glaſs Ima- | 
ges, ſo far fill'd with Water, as to make them 
fink in a Jarr of Water, the whole being {ct un- 
der a Receiver ; and upon drawing out the Air, 
the Bubbles and Images will riſe up to the tc p, 
but fink down again as you let in the Arr. 
Plate 3. Hg. 5. 

6. The tame Experiment may be made by 
a Bladder fill'd with Air, and jult funk with 
Weights. 

7. Take a Bladder, and ſqueeze out ſome of 
the Air, ſo as it will go intoa wooden Cylindrick 
Box ; then lay a Plate of Braſs over the Blad- 


der, and ſcrew a Wire into the middle of the 


Plate, about nine Inches high ; lay on that Plate 


| Lead Weights, of what weight you pleaſe, with 


Holes in the middle to receive the Wire: Put it 
on the Pump with a large Keceiver over it ; 
then the Receiver being open at the top, lay on 
a wet Leather, and a Flatc of Braſs with a piece 
of hollow Wire in the middle, to receive. the 
Wire in the other Plate, and to go allo into the 
Holes of the Weights: Then exhauſt the Recei- 
ver, and the Air in the Bladder will expaud it 
ſelf, and raife up the Weights, tho' you have a- 
bove forty Pounds: Then let in the Air, and the 
Weights will come down as before. Plate 3. Eg. 6. 

8. Take a ſmall Tube about fᷣve Inches long, | 
and cement it into the Braſs Screw, which will 
fix it to the Bottle which you uſc for raiſing the 
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Mercury, then tie a ſmall Bladder upon the 
end of the Tube which goes into the Bottle, and 
ſeal it tight, ſo that the Air cannot eſcape any 
where but thro' the Tube: Squeeze the Bladder 
together; and having put it thro' the Screws 
hole into the Battle, ſcrew the Brais- ſcrew with 
a Leather upon it, tight into the Bottle, having 
firſt blown up the Bladder within the Bottle be- 
fore you fix the Screw; ſo make it tight witti#a 
Key, and fet the Machine on the Pump, with a 
Receiver over it. When you begin to exhauſt, 
the Air in the Bottle will expand it ſelf, and 
preſs the Bladder together ; which ſhews how 
the Lungs of an Animal in vacuo are preſs d to- 
gether by the Expanſion of the Air in the Tho- 
rax ; becauſe the Lungs having a Correſpond- 
dence with the Receiver thro' the Wind: pipe, 
have no Air in them in ſuch a caſe, to keep up 
the Lungs againſt the Expanſion of the Air in 
the Cavity of the Thorax, which preſſes againſt 
the Outſide of the Lungs; as the Air in the 
Bottle in this Experiment cauſes the contained 
Bladder to ſubſide in vacuo. Plate 3. Fig. 7. 

9. Cats, or other Animals die in vacuo, if 
the Air is not let in again very ſoon, _ 

ro. Fiſhes put in a Jarr of Water under a 
Receiver, will (when the Receiver is exhauſted) 
riſe up to the top of the Water, without being 
able to go down to the bottom; becauſe the Air 
in their Wind-Bladder being expanded againſt 
their Will, makes them ſpecifically lighter than 
Mater. Sometimes the Bladder breaks; then 
they will fink down to the bottom, and riſe no 
more. N. B. Fiſhes, Frogs and other Animals 
thar live in Water, will not die by exhauſting 
the Air from the Receiyer, 24 'Take 


the Air- Pump. 5 
11. Take a ſquare Vial, and put in a Cork ; 
then ſeal it ſo that no Air can eſcape; and put 
it into a Cage of Wire ; then ſet it on the Pump 
with a Receiver over it; and when you begin to 
exhauſt, the Air within the Bottle will expand 
it {elf ſo as to break it. When you have made 
this Experiment, wipe your Leather and the 
Pump-Plate, io that none of the Glaſs remain; 
for it may ſpoil another Experiment. Plate 3. 
Fig. 8. 

w_ The ſame Experiment is to be made with 
the Bottle and Cage under Water ; in which 
caſe the Shock will be ſo great, as to ſhake the 
whole Pump. Plate 3. Fig, 9. 


Experiments to ſhew the Spring of the Air in the 
Pores of Bodies. 


T3, AKE an Apple, as much ſhrivel'd as 
can be had, and Jay it on the Pump ; 

ſet a Receiver over it : As you exhauſt the Re» 
ceiver, the Apple will appear as ſmooth as one 
freſh gather d. Let in the Air, and it will re- 
turn to its former ſhape. | 

14. Take a ſmall Jarr or Cup, and fill it al- 
moſt full of ſmall Beer; then taſte it, and ſet it 
on the Pump, and put a Receiver over it; and 
when you exhauſt the Receiver, the A ir in Beer 
will expand it ſelf, and cauſe the Beer to riſe u 
in a Froth, ſo as to core quite over the I 
Then let in the Air, and taſte the Beer, and you 
will find it quite deag, 

15. Take a ſmall Jarr or Cup, and fill it with 
lukewarm Water, and ſet it on the Pump, with 

* | a Re- 
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a Receiver over it; and when you exhauſt the 


Receiver, the Air in the Water will expand it 


ſelf, and raiſe large Bubbles, ſo that the Water 
which was lukewarm, will ſeem to boil, and dif- 


fuſe its Heat, ſo as to warm the Receiver all o- 


ver: Then let in the Air, and it will immedi- 

ately ceaſe to bubble. . 
16. Take a piece of Cork, and fix it to a 

piece of Lead, ſo as to poize the Cork that it 


will but juſt ſink in Water; then take a Glaſs- 


Jarr full of Water, and put in the Cork and 
Lead, which ſet on the Pump with a Receiver 
over it; and when you begin to exhauſt, the 
Air in the Pores of the Cork will expand it ſelt, 
ſo as to ſwell the Cork; which therefore becom- 
ing lighter than an equal Bulk of Water, will 
riſe up to the Surface: Then let in the Air, and 
the Cork will ſink to the bottom again. Plate 3. 


Ng. 10. 


17. Take boil'd Water; and after having 


drawn as much Air out of it as can be done by 


the Pump, put a piece of raw Fleſn into the 


Water, and you will find that upon pumping out 
the Air, that Air which was contained in the 
Fleſh, will extricate it ſelf in time, bubbling up 
through the Water, 


N. B. There is Air in Blood, and all Ani- 


mal Fluids. 


Erpe- 
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Experiments 6 22 the Preſſure of the Air, - 


about two Inches Diameter and of 
what height you pleaſe ; ſet it on the Pump; 
then lay on your Hand, ſo as to cover the 
Glaſs ; then begin to exhauſt, and you will 
feel the Preſſure of the Air: For the Air being 
taken from under your hand out of the Glaſo, 
the external Air will preſs your Hand to the 
Glaſs; ſo that you can ſcarce move it: 
Upon letting in the Air, it will be looſen'd a- 

ain. | 

y N. B. The Spring of the Air in your Fleſh 
is alſo ſhewn by this Experiment ; the Fleſh of 
the inſide of your Hand ſwelling downward 
within the Exhauſted Glaſs. 

19. Take a Glaſs which is open at both ends ; 
then take a Bladder, and wet it well ; ſtretch ir 
over the largeſt end of the Glaſs, which muſt 
be at leaſt four Inches wide; then tye it and 
let it dry on; and when it is dry, ſet it on the 
Air-Pump, with the Bladder uppermoſt; then 
Exhauſt the Glaſs, and the external Air will 
break the Bladder with a large Report. Plate 3. 
Fig. 11. 

20. Take a piece of common window-Glaſs, 
and lay it upon the mouth of a Receiver or 
Braſs-Ferril and ſet it on the Air- Pomp, and 
exhauſt the Receiver or Brals Ferril, and the 
External Air will break the Glaſs all to pieces, 
in the ſame manner as the Bladder in the other 
Experiment. = 


18. N a_GlaſG open at both ends, of 


81 Take 
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21 Take a Square Bottle, and cement on 4 
Cap of Braſs, with a place for a Valve ; then 


tie a ſmall piece of wet Bladder over the Hole, 


ſo that the Air can come our, but cannot return 


the ſame way ; then put it in the Cage of 


Wire, and ſet it on the Air-Pump with a 


Receiver over it; and when you exhauſt the 
Receiver, the Air in the Bottle will come out 
thro' the Valve: When you have quite ex- 
hauſted the Receiver, let in the Air on the 
ſudden, which not being able to get into the 
Bottle, becauſe of the Valve, it will break the 
Bottle all to pieces. Plate 3. Fig. 12. 

22 Take a couple of Braſs Hemiſpheres, 
and ſet them one upon another, with a wer 
Leather (which has a Hole in the middle,) in 
order to make them light; and having ſcrew'd 
a Cock into one them, fix it to the Pump by 
means of a double Male Screw, always obſerving 
to have oil'd the Leather between the Screws: 
When you have exhauſted the Hemiſpheres, 
turn the Cock to ſhut their Communication with 
the Pump: Take off the Hemiſpheres, and 
they will ſtick ſo faſt as to require a great force 
to pull them aſunder, about 140 Pounds, if 
their Diameter be equal to three Inches and a 
half, and proportionably more or lefs, according 
to their Diameters, the Weight required to 
draw them aſunder being greater or leſs, juſt 
as the Square of the Diameters of the Hemiſ- 
pheres is greater or leſs than the Square of three 
Inches and a half; in which caſe the Weighs 
1s 146 Pounds, 


N. B. 
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74, The exhauſted Hemiſpheres will fall a- 
ſunder of themſelves in vacuo, if you fix the 
uppermoſt to the Hook of the 8lip-Wire before 

ou exhauſt. 

In the 137h Fig. of Plate 3, you ſee the He- 
miſpheres exhauſted! in vacuo. The wooden 
Diſh made uſe of for the Bladder, in the 77 
Experiment, being ſet under to receive the fal- 
ling Hemifphere , leſt it ſhould damage the 
Glaſs. | 


24. Take the Plate of your Transſorer, 
(which is a Six Inch Plate ;) and having by 
means of its Cock, fixed it to the Pump, 1crew 
a ſpouting Tube to the upper part of it, at the 
end of the Cock-icrew, which comes through 
the Plate, Put a wet Leather upon the Plate; 
then fet upon it the talleſt Receiver you have; 
exhauſt it, and having turn'd the Cock, take it 
off of the Pump. Hold this exhauſted Ma- 
chine over a Baton of Water; and having put 
the Mouth of the Cock under the Water, open 
the Cock, and the Atmoſphere will by its preſ- 
fure, force the Water up into the evacuated 
Receiver, making a pleaſant Fountain, Plate 3. 


Fig. 14. 


25. Having exhauſted the tall Receiver a- 
bove- mention'd, and taken it from the Pump, 
take a pretty large Glaſs Fountain, or a Brais 
one, with its force Pipe ſcrew'd into it, but 
without its Adjutage [or Spouting-pipe :) Let 
this Fountain be half full of Water (no Air 

8 being 
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being condens'd over the Water,) and having 
ſcrew'd the Cock of the Plate to it, turn · the 
Cock, and the Air in the Fountain vill by its 
Spring preſs {o hard upon the Water under it, 
as to cauie it to rife through the Force pipe 
quite into the exhauſted Receiver, ſpouting 
up in a pleaſant .manner as before. Plate 3. 
Fig. 15. 


26. 'Take a pretty tall open Receiver ; and 
having ſet a Gallypot half full of Mercury upon 


the Plate of the Pump, take the four Inch 


Plate, and {crew it to the Glaſs Tube that bas 
a double Male Screw faſten'd to the end of it, 
ſo that when the Plate (with a wet Leather 
under it) is ſet upon the Receiver, the End of 
the Glaſs Tube may dip into the Mercury in 
the Gallypot. 'Then ſcrew the little Syringe - 
upon the upper Screw of the ſaid Tube above 
the Flate and Receiver, Gently lift up the 
Piſton of the ſaid Syringe, and you will ſee the 
Mercury riſe out of the Gallypot into the Glaſs 
Tube: Afterwards exhauſt the Receiver as 
much as you can ; and when no Air is left in 
it, you may then pull the Fiſton off the Sy- 


ringe quite up, wirhout any Mercury go- 


ing up the Glais Tube. This ſhews, that all 
the Phznomcna of Suction and Pumps are not 
owing to an Abhorrence of a Vacuum in Na- 


ture; but to the Preſſure of the Air. Plate 3. 
Fig. 16. 


27. Take 


the Air-Pump. 11 


27. Take a Lamp Cupping-Glaſs,and ſet it on 
the Pump with a Receiver (that hath a ſmall 
Hole in the Top) over it ; then exhauſt the 
Receiver, and the Air in the Cupping-Glaſs 
will expand ic ſelf and come out; then let in 
the Air on a ſudden, by taking off your Fin- 
ger, which was held on the Hole at the top of 
the Receiver, and the Cupping Glaſs will be 

faſt, and the Receiver become loofen'd, Put 
on the Receiver, and exhauſt again, and the 
Cupping-Glaſs will be looſle, and the Receiver 
faſt as at firſt: But you muſt not ſet the Cup- 
ping- Glaſs over the Hole in the Plate; becauſe 
then you would exhauſt that, and not the Re- 
ceiver. This Experiment ſhews, that what is 
commonly called Suction, is only the Preſſure 
of the Air, which faſtens the Cupping. Glals, by 
ſtriking againſt the Cutlide of it before it can 
get under it. Plate 3. Pig. 17. 


23. 'Take two Glaſs Bubble Fountains (that 
is, Glaſs Bubbles of about two Inches Diame- 
ter, with a Tube ſo cementcd in the Neck of 
each of them, that one End almoſt touches the 
Bubble on the Inſide, and the other End with- 
out the Bubble, is almoſt all ſnut up, but a 
{mall Pin Hole) and invert the one into a 
little Jarr of Water, and the other into a Jarr 
of Mercury: Then ſetting all under a Receiv- 
er, upon exhauſting it, the Air will by its 
Expanſion, come out of the Fountains through 
the Water and Mercury, As you let in the 
Air again, it will force up thoſe Fluids into 

C2 their 
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their reſpective Fountains; which being after- 
wards ſet with the right End downwards in a 
tall Receiver, will upon exhauſting it, make 
Jets of Water and of Mercury by the Spring 
of the Air above the Mercury or Water, in the 
Bubbles. 


NB. You muſt not quite exhauſt the firſt 
Receiver, leſt too much Mercury or Water 
ſhould be forced into the Fountains. Plate 3. 


Fig. 18. 


29. Take a common Barometer Tube, and 
fill it with Mercury, and invert it in a little 
Mercury in a Cup or Jarr ; then ſet it on the 
Air-Pump, and ſet a Receiver oer it, open at 
the Top; then lay a wet Leather on the Top 
of the Glaſs ; and take the large Tube menti- 
oned in the fourth Experiment, with a Cap and a 
Plate cemented on the one End, hermetically 
ſealed at the other; and put it over the other 
Tube with the Mercury, to as to be tight with 
the Receiver: Then begin to exhauſt, and the 
Marcury in the inner Tube will come down in 
the ſame proportion as that in the Gage riles, 
If your Pump be tight, you may bring it quite 
down, ſo as to be even with the Surface of the 
other Mercury. 


Then let in the Air very gently; for if you 


let it in too faſt, you will endanger breaking 
the Tube, and ſpoil the Experiment. 


30. Take 


30. Take two Pieces of Marble, Planes of 
Glaſs, or Plates of Brass, well poliſn d: Then 
put a little Oil between em to keep them from 
admitting the Air between them; and the low- 
eſt Marble will ftick ſo faſt to the uppermoſt, 
as to hold a conſiderable Weight: Ihen take 
a Receiver, open at both Ends; ſet it on the 
Air-Pump, lay a wet Leather on the Top 
thereof; and take the Braſs Plate, with the 
Collar of Leathers and ſlip Wire, and ſcrew 
on a Hook: Put the Plate upon the Top 
of the Glais, and hang on the Marbles, or 
Plates on the Hook within the Glas; then 
exhauſt the Receiver, and they will drop a- 
ſunder. Then let down the upper Piece juſt 
upon the under, and let in the Air on a 
ſudden ; and then the Marbles, when taken 
taken out of the Glaſs, will bear more Weight 

than before, when you had put them rogether 
with your Hands. | 

The tame Receiver, Plate, and Wire will 
ſerve as is uſed in the 22d Experiment. Plate 3. 


Fig. 13. 


31. 'Take a ſmall Syringe, with a Lead- 
Weight at the Bottom ; then take a tall Glaſs, 
and ſet it on the Air-Pump, and lay a wet 
Leather on the Mouth thereof ; then take the 
three Inch Plate, with the Collar of Leathers 
and Wire, and ſcrew the End of the Wire into 
the Top of the Syringe, which put within the 
Glaſs, with the Lead weight at the bottom ; 
then exhauſt the Glaſs, and the Weight will 

come 
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come down with the Barrel of the Syringe; 
dbdecauſe the Air being taken out of the Re- 
'F ceiver which preſs'd upon the Piſton of the 
Syringe, the Weight becomes too heavy for 
| the Friction of the Piſton's Leather againſt the 
' ſide of the Syringe ; and not being reſiſted by 
| the Air, it muſt by conſequence come down ; 
| let in the Air, and the Weight rifing again, will 
return to its former State. Plate 3. Fig. 20, 


Miſcel- 


"the: Air-Pump, 15 


Miſcellaneous Experiments. 


32. r a middle ſiz d Glafs, wipe it 
well, and ſet it on the Plate; then 
in to exhauſt a little, and hold a Candle on 
the other ſide, and you will ſee a Halo about 
the Candle, or ſeveral Colours in the Glaſs, 
which will be ſeen only when the Glaſs is firſt 
exhauſting ; for when the Glaſs is quite ex- 
hauſted, the Colours are loſt ; but if you let 
in the Air, and begin to exhauſt, you will ſee 
the Colours as before, which may be repeated 
as often as you pleaſe. Plate 3. Hg. 21. 


33. Take a tall Glaſs, ſet it on the Air- 
Pump, and lay a wet Leather on the Mouth 
thereof ; then take a three Inch Plate, with the 
Collar of Leathers and Wire, and icrew on the 
Braſs Springs with the Flap at Bottom, and a 
Slip-Plate ro open the -Spring when in vaquo : 
Screw the Slip-Plate to the Wire; then pnt a 
piece of Gold, or what Metal you pleaſe, with 
a Feather or Bit of Paper, upon the Flap of the 
Springs under the Slip-Plate, and exhauſt the 
Receiver quite. Then looking into the 
Receiver at Bottom, pull the Wire to open the 
Springs, and let Fall the Gold and Feather, 
which will juſt come at the ſame time to the 
Bottom ; becauſe the Air being taken away, 
which made the Reſiſtance, all Bodies fall 
equally faſt, Plate 3. Fg. 22, 


34. Set 
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| 
| 34- Set you Bell upon the Plate of the 
6 Pump, and cover it with a middle-fiz'd 
| | Receiver, then ſhake the Pump, and take notice 
[| of the Sound of the Bell: Exhauſt the Air, 
1 and you will not hear the Sound in vacuo, though 
| | the Clapper is made to ftrike againſt the Side 
F of the Bell. 25M | 


35. Set a lighted Candle in your talleſt 
Receiver, and a few Exſuctions wilt cauſe the 
Candle to go out. The Smoak of the Candle 
will then be at the Top of the Receiver ; but 
when you have pump'd out all the Air, it will 
then fall down. This ſhews that the Smoak 
does not riſe, becaufe it is poſitively light; but 
only becauſe it was ſpecifically lighter (or leſs 


heavy) than Air. 
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36. A Piece of lighted Charcoal, fixt by a 
Wire to the Braſs Hook belonging to the Collar 
of Leathers, ſo as to ſuſpend it in the Receiver, 
will go out in vac uo. 


2 
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3). When you would fire Gun- powder 
in vacuo, take a Gallypot and inverting it, fet 
| the Gun-powder Iron (that you have with *' 
the Pump) upon the Pot, having firſt made it 
red hot. Cover it with your Gun- powder 
Receiver (which muſt be firſt warm'd by degrees 
leſt the Hear of the Iron ſhould crack it) and 
having exhauſted it, by moving the Slip Wire 
up and down, you will let fall a ſmall Quantity 


= of, Gun-powder upon the Hot Iron, where it 
will 


will fire, Corn by Corn, When you let in the 
Air again, let it be by little and little, leſt you 
Crack the Receiver. 


N. B. After every Exploſion, exhauſt the 
Receiver, becauſe the Gun-powder generates 
Air, and might at laſt Burſt the Receiver. 
Plate 3. Hg. 23. fo 


38. If you would preſerve Fruit, Flowers, 
or any 2 elſe, in Vacuo, fix the Plate of 
your . Transferer by its Hook to the Pump- 
Plate on which you may lay your Fruit in a 
Jarr: Cover the whole with a Receiver, that 

ands on the Transferer with a wet Leather 
under it, After Exhauſtion, take off the Re- 
ceiver, as is mention'd in the 24th Experiment, 
and keep it as long as you will, having Screw'd 
the Cock to its Wooden Foot. If you would 
prevent the leaſt Ait from coming in, put the 
whole Machine under Water, and keep it ſo. 
Plate 3. Fig. 24. 


39. Soap'd Water will riſe into large Bubbles 
in Vacus; upon which you will tee ſeveral 
Colours ſucceed each other; and the Skin of 
Water when extreamly thin, will be black. 


40. With a Piece of Solid Phoſphorys write 
upon a Paper; and laying it upon the Plate of 
the Pump with another Paper under (leſt you 
wet the firſt Paper) draw out the Air, and the 
Pboſphorys will brighten by degrees, and at laſt 
ol EIA 4 D throw 
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throw up a lucid Cloud to the Top of the Re- 
'EEIVET. 


A. B. 'The Room muſt be dark for ſuch 
kind of Experiments. | 


41. If you wet the Paper by Patches on 
which you have drawn Lines with Phoſpbo- 
rug, inſtead of a Cloud it will give Flaſhes 
in Vacue. 


42. Take the Receiver us'd, for the Guinea 
and Fatber-Experiment, and to the Braſs-Plate, 
us'd to cover it, icrew a large Cupping-Glaſs 
with a Tube cemented to its Neck, with a fine 
Hole in it (ſo as to makeja Funnel;) and having 
ſtopt the Hole of the Neck of the ſaid Cup- 
ping: Glaſs with a Wooden Plug, fill it with 
Mercury. Under the Receiver have another 
tall one of an Arch'd Figure, without a Knob 
at Top, as in Plate 3. Fig. 5. 


Then having drawn out the Air, from both 
Glaſſes, take out the Wooden Plug, and the 
Weight of the external Air will force the 
Mercury in a Shower upon the inward Glaſs, 
ſo as to produce a great Light in a dark 
Room, if the Mercury be fine, and the Wea- 
ther very dry ; otherwiſe the Experiment will 
not ſucceed. 2 


43. Having 


the Air- Pump. 19 


43. Having cemented an open Tube, 
ending in a Point, to a Braſs Stop Cock, put 
it through the Braſs Plate that covers an open 
Receiver, ſo that the Tube ſhall reach down 
half an Inch below the Surface of about a 
Pound or two of Mercury in a Glaſs Jarr 
under the Receiver. Shut the Cock ; then 
exhauſt the Receiver, and then open the 
Cock; the Air will ruſh in through the 
Mercury, ſo as to throw it in little Balls all 
over the Glaſs, and produce a Firey Shower, 

_ viſible in a dark Room, if the Weather be dry. 
Plate 3. Fig. 26, 


Having exhauſted a Receiver, let in 
the Air again at the Top, through an Iron 
Tube (or Braſs Tube, whoſe End is ſcrew'd 
to an Iron one) ſo that it may paſs through 
the Flame of Charcoal, before it goes into the 
Receiver; and when the Receiver is ful} of 
that Air, lift up the Cover of the Receiver ; 
and letting down an Animal into the Glaſs, 
you will find that this infected Air will kill 
him immediately. 


If the End of the Tube be thruſt into the 
Hole of a Solid Piece of red hot Braſs, 
which is not perforated quite through, the 
Air which muſt come into the Tube, will in 
its way, carry along with it the Efluvia of 
the Braſs, which will poiſon the Air ; but not 
ſo much as before, an Animal being longer 
a dying in this, than in the leaſt Medium. 
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If a Candle be let down into the Receiver, 
when filPd with Air, it will go out ; but purge 
the Ar as far as it goes: For you may let it 
down the ſecond time lower than the firſt, and 
{o on 'cill the whole Air be purificd. 


N. B. Air burn'd in going through red hot 
Iron or Copper, is not pernicious to a very 
tender Bird or any Animal that it has been 
try d upon. See Plate 3. Tig. 2. 


48. To an equal (but ſmall) Quantity of 
Oil of Vitriol, Oil ot Tartar per delignium, 
and Oil ot Cloves, put two or three imall 
Pieces of Fheſphorys 3 and this Mixture will 
take fire in the open Air; bit the Addition of 
a little Common Water will put it out. 


This Preparation will not only -Shire but 


Bail up into a Flame in the exhauſted Re- 
ceiver. 


46. If you would weigh any Quantity of 
Air, Take a pretty large Copper or Glaſs ! 
Ball, ſuch as Fountains (by Compreſſion of | 
Air upon Watcr) are made of, and having by 
m.ean; of a Cock, fix'd it to the Female Screw 
in the Flate of your Air Pump, exbauſt it; 
Shut the Cock, and having taken off this ex- 
hiuſted Ball, hang it at one End of the Beam 
of a Pair ot Scales; counterpoile it at the other 
ud; then let in the Air by opening the 
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Cock 
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Cock, and the Bal! will preponderate : So much 
weight being requir'd to reftore the gui librium, 
as anſwers to the Weight of the Air con- 
tain'd in the Ball above mention d. Plate 3. 
Fig. 28. | U 2 


. To the Slip Wire of the Collar of 
Leathers, at the Jop of the Receiver, fix a 
piece of Cork, with feveral tmall Tubes going 
through it ; and having ſet a Jarr with Co- 
lour'd Water in it, under the Receiver, Pump 


out the Air: Then by puſhing down the Slip- 


Wire, punge the Ends of the ſmall Tubes 
into the Colour'd Water, and it will riſe as 
high in thoſe Tubes as it does in open Air. 
See Plate 2. Hg. 2. 


48. Take a Veſſel of Braſs like a Funnel 
or truncated Cone, open at both Ends, made 
{o that the Hole at one end is not above 
an Inch, and half Diameter, and the other 
End almoſt four Inches. Set this truncated 
Cone upon the Receiver with the ſmall Hole 
upwards ; and having laid a piece of flat 
Window Glaſs upon it, exhauſt the Air, and 
the Glaſs will not break. Let in the Air again, 
and laying the fame piece of Glais upon the 
larger Orifice of the Braſs Veſſel, as joon as 
you have drawn out the Air, it will break, 
which ſhews the Preſſure of Air is Proportional 
to the Surface on which it preſſes. 


The Braſs truncated Cone is ſhewn by 
Fig. 29. in Plate 3. | 


49. Flies 
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49. Flies will not die; but will be unable 
to fly in Facuo. 


50. Take a piece of Wood with a little 
Hollow in it like a round Trencher, and 
weigh it; then having laid ſome Mercury in 
the ſaid Hollow, cover it with a Receiver; 
and when you have drawn out, and again let in 
the Air, you will find the Wood much hea- 
vier than it was, the Air having preſs'd a 
great deal of the Mercury into the Pores of 
the Wood. Plate 3. Fig. 30. 
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